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Dirty Ice or Icy Dirt?

Presenter
Presentation Notes
Objective: To provide background information on the abundance of water ice detected at the near-surface of Mars using gamma rays and to prepare students to conduct a laboratory measurement of the weight percent of water that saturated soil samples can hold.



Hydrogen Gamma Ray Map

Presenter
Presentation Notes
This map shows the estimated amount of water detected within the upper few centimeters of the surface of Mars.

The map was made using gamma rays photons collected by the Mars Gamma Ray Spectrometer.  These gamma rays were given off by hydrogen near the surface.

The scale bar at the top of the image shows the presumed water ice concentration that each color represents on the false color map.



Definitions of Soil Moisture Saturation

UNDER-SATURATED
Not enough water to fill all of the pore space of a given soil

SATURATED
Just the right amount of water to fill all of the pore space of a given soil

OVER-SATURATED
More water than can fit in the pore space of a given soil

Presenter
Presentation Notes
Use this slide to explain the three definitions provided on this slide.

These terms describe the amount of saturation for a given type of soil.

A good demonstration is to show students dry soil.  Next, add a little water to show under-saturated soil.  Keep adding water until you the water pools at the surface of the dirt to show saturated soil.  Keep adding water so that it sits above the soil to show over-saturated soil.



Hydrogen Gamma Ray Map

Saturated?

Saturated?

Presenter
Presentation Notes
Return to the water map and ask students if they think soils with 1-3 wt% water (red regions) are saturated or not.

Ask students is they think soils with 10-50 wt% water (dark blue regions) are saturated or not.

Explain that in this lab, students will construct physical models to determine this.



North Arctic of Mars

Presenter
Presentation Notes
This map shows the same data as the previous map, but the scale bar has been changed and it shows only the northern high latitudes of the planet during the northern hemisphere summer.

Point out that the yellow line represents 30 wt% water and green and blue colors are even higher.

If students ask why the permanent water ice cap at the north pole is not 100 wt% water, explain that the field of view of GRS is larger than the ice cap, so the detector cannot detect 100% water ice because there are always some soils surrounding the ice cap.



Experiment Objectives
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Design your own experiment!

What is the maximum water weight % that typical dirt on Earth can hold?

Presenter
Presentation Notes
Challenge students to come up with a laboratory measurement to determine the maximum water weight % that typical dirt on Earth can hold.

Explain that students will have cups of soil, water, and scales for weighing these.  

Point out that to calculate the water weight percent of a soil, students need to measure the weight of dry soil and the amount of water added to the soil to make it saturated.  

The amount of water added can be determined by subtracting the weight of the saturated soil and the dry soil.



Guess the water weight % for each of the surface layers below.
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Presenter
Presentation Notes
After students have completed the lab, they should have reached a class consensus that saturated soils have typical water weight percent values around 10-30 wt% water.  

The above images show surface layers found in Antarctica on Earth.  Point out to students that these images come from Earth, not Mars.  This slide is provided for you to show the color versions of the images on their worksheet.  

Have students provide estimates of the water weight percent found in the dry layer highlighted in Figure A, the permafrost layer highlighted in Figure B assuming that it is saturated, and the ice sheet shown in Figure C.



Water Estimates on Earth
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Approximate water weight % for each of the surface layers below.

Presenter
Presentation Notes
This slide provides rough estimates for each of the surface layers described in the worksheet.

Show this to students after you have had a class discussion and students have provided their estimates.



Water Estimates on Mars
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Frost-free Map of Water at Near Surface of Mars

Presenter
Presentation Notes
We now return to the water map from the start of the lesson.  

Ask students to use the false color map to estimate the water weight percent of the two regions labeled on the map. 

Students should provide estimated values around 0-3 wt% water for Region A and around 20-50 wt% water for Region B. 

Compare these regions with the visible image on the next slide.
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B
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Visible Image of Mars

Presenter
Presentation Notes
In this slide, students should notice that both of the highlighted regions from the previous slide appear to be covered by darker soil and material.  

Discuss that the water ice found in the Martian high latitude region (Region B) is buried by a thin layer of dirt and dust.  



“Dirty Ice” Cones

Recipe:
• Shaved ice
• Crushed graham crackers 

or cookies
• Syrup (optional)

Presenter
Presentation Notes
“Dirty Ice” cones is a great extension of this activity to use in public outreach settings.  

To make them, use an ice crusher to fill a cup of clean ice and talk about water weight percent – in the cup to start with is 100% water by weight.  

As you add “dirt” – cookies or crackers - the water weight percent goes down.  

You can relate these ‘dirty ice’ cone to the GRS water map and figure out how much dirt to add to correspond to different colors on the scale bar.  
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